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I1lustrative Examples of the Development and Interpretation
of Hierarchical Tests in the Field
of Learning Disabilities*

[ e
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PR D - Richard J. Hofmann
T Miami University

" In the area of attitude measurement the Guttman (1950) scale has been
. recognized and used as a model for many years. In the area of cogﬁitive
* - assessment the Guttman scale has a great potential that has not yet been
| -tapitalized. To this end a new measurement model has been developed, a
hierarchical test. When several hierarchical tests are intercorrelated they ‘{
will have that elusive property referred to as "G". That is, when factor
‘ana1yzed they usually will have hierarchical loadings on a factor, and if
from the same content domain they will define just one factor. The objectives.
of this manugTrdipt are to simply discuss hierarchical tests and to present
'%ﬂ;: several illustrative examples of their use with binary response data: i.e.,
o right-wrong, yes—ho, etc.
The hierarchical test has several characteristics not found in tradi- =
tioﬁa] assessment instruments. These characteristics are based upon the pro-
- : perty that on such a test the individual item response patterns of a large
¥y3~ majority of the responding individuals are highly predictab]e'and orderly.
- " With regard to the measurement, identification,andunderstanding of certain':

*%2 . types of learning disabilities, the hierarchical test may provide insights :
‘,—F o 1. N

" and new measurement approaches. It is possible that curric'Tum may be deve]oped
hierarchically in terms of subordinate knowledge as determir.. . normatively

by the item content of a test.

*This term is used in a very general fashion throughout this manuscript.
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* Figure 1. Relationship of hierarchical test items to items cf content domain. e

o Lo .- DOMAIN CONTINUUM : T e

o Fﬂ*;;ﬁ' W ot boman

/ '
| /
2 3 4 ..., K3 K2 K1 XK !
- The K items of assessrent instrument theorei catly :‘
' ' ordered trom least if.cult to most difficult A -
. - + e ;-t;
?_'ﬁ.; : S
. i L
.,\ ) ° -" .
”“‘The nature of hierarchical tests. If the items defining an assessment 1nstru- ' AN
o ment are s1ml1ar to those portrayed by Figure 1 then they are all measuring
o d1fferent levels of a single content domain and might be said to be defining ‘
" a hierarchical test. Such a test is composed of non-redundant binary items SRt
-¥ measuring different levels of mastery within the same content domain. That S *fﬁ‘”jz'
:.' . . ] ] ‘ ) i i ; i I, 'i
- is, the item difficulty varies as opposed to a traditional homogeneous test : e
L H

. assumed to be composed completely of items all measuring the same level of . ,,';'f .
... mastery, a classic mastery test. One particular compelling property of a
hierarchica] test is that the total score (number of correct or positive

- responses) that one obtains may be interpreted within a criterion-referenced

f;;‘framework or meaningful “product framework" from the View that a majority of

- the response patterns will be orderly and well behaved. To the ektent that - ";{;ﬁ;'r
.;jithe test is a "perfect hierarchical test" the total score will actually define - 3 5-lé5t;f%¥;
flwﬁthout error the response pattern (correct and incorrect item responses to R 'f:" fﬁgséfi
-.eaﬁh item) or processing, for each and every response. For example, if we | ;.P“ffi

- " assume that we have a perfect six item hierarchical test, a six item assessment ? %ﬂ?:

4




instrument, and some individual obtains a socre of four correct responses,
then this individual responded correctly to the four easiest items. If we . .f.,"{t 

*_understand both the content and construct validity of the domain associated = -

el -

f: with fhe test,?tems we can make interpretations of an individual's score

directly in terms of specified performance standards.

'i; '  - Clearly one will not usually have a perfect hierarchical test. For 7.

_sohé réspondents we will have less than perfect prediction of their item }ff
-ﬁ_resbonse pattern. This is to be expected just by chance, however for some F
5] j:_respondents we will have extremely poor accuracy in predicting their responsé: :’a S

pafterns. Whereas a typical test would have one score, the composite score, -

a hierarchical test will have two scores: a composite score determined by

the summation of correct responses; and error score determined as the number:, -

S

r

of responses incorrectly predicted for an individual when attempting to pre-;
dict their item response pattern given their composite score or the degree
of “composite confusion". To the extent that an individual has a large error

"~ score, his item response pattern and probably his cognitive processing woqu?

be nbrmative]y atypical.

Example 1: Computational Example of Reproducibility, Error (Composite ConfUSionl'ﬁ'ﬂ ;;€
o . . Assume that a group of k tasks (items, responses and so on) have been o J-f i'

obtained. These items are ordered on the basis of empirical observation from 'P“fcf“;ﬂ
easiest to hardest. Assuming the k items to be associated with a perfect Gﬁtf,l Qﬁf jff

tman scale and assuming the itemsto be ordered from easiest, item 1, to hardest; .*«

el

item k then no subject with j correct responses will respond to any item @.J{;’f:;'

where m is more difficult than j. Following a similar Togic this same subjé;t L
¥ o R R
"+ + will respond correctly to any item i where i is as easy or easier than j. .:°

»




Within the framework of ‘binary responses 1 is an affirmative response
.and 0 is a negative response. With a perfect Guttman scale one would not |
i anticipate any pattern of the nature (0l1) for a two item easy-hard sequenc—“
e ing. Such a pattern would be empirically illogical and disconfirming of.fhé'
(o } empirically based easy-hard sequencing of the two items. Generalizing this .
PR S concept to k items an index called reproducibility has been developed to - ‘,:fh 52
;if' quantify how well the data conform to these assumptions. Reproducibility i§}'

T Just the proportion of responses correctly predicted for a group of n subjects i

on k tasks given their individual composite scores. The composite score for o

i each individual is just the number of correct responses made by the individual j
ji . as previously noted. | |
w In Table 1 an artificial response matrix is presented. There are ten
| subjects and six items. The items have been ordered from left to fight,

;.f? , difficult to easy. The subjects have been ordered from top to bottom, highest jgmli iﬁ

score to lowest score. Notice that all orderings are empirical or normative. | .5n s
j;  ‘The item difficulties from left to right are .3, .4, .5, .6, .7 and .8. o jﬁf”;"x
Because there are tied composite scores the orderings within a score level 'f-

are arbitrary. How well can the total response patterns of all subjects be

reproduced? There are 10 subjects and six items, thus a total of 60 responses f

iﬁ.' ' to predict. A total of 14 errors of prediction were made, thus 46 responses

were correctly predicted or 77 percent accurracy. The reproducibility of L

the itews is then .77. Alternatively 23 percent ‘error occurred. - This is a e

S

saree porcentage of error most 1ik®ly it is more than one would tolerate..
tvior might occur for any one of three reasons: (a) there may be a bad

Lo item{s) in the tes® such as item 4; (b) there may be several (never more than .4? !

several) sciiects for whom the item orderings are inapplicable; (c) the test

S is is just 1 -our test. o | B

6
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Table 1. 1Illustrative item response matrix. o ijif?g.~

S . Item

Subject 2 6 4 1 5 3

Score

F

Composite .‘Errorzlm

. D 1 1 9 1 1 1 5 2 . ;;_:f
:}v E 0 1 1 1 1 1 7 o ;%:f
;¥:‘ B 0 0 1 1 1 1 4 :?0 | W
| I 0 1 0 1 1 1 a - ',.2.
::;':::‘ H 0 0 1 1 1 1 4 0. -
. A 1 1 1 o o o 3 e v
4 J 0 0 1 1 1 0 3 . a
S 1 e e e g . e
"_"'-' F 0 0 0 0 1 1 > iy - t
: ¢ 0 0 0 0 0 1 1 0 : ;??.

R

PR W
Rl e

i, Prediction 3

Number of
" 3 4 5 6 7 8
responses

Errors

33 S

14

lunderscored responses are errors of prediction

2the term error refers to error of prediction
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“average score is 3, thus one might not be concerned about a raw scoré of 3 ' 8

 score is 1.4. Clearly subject A is normatively atypical on this test and

* prediction. It seems thatall tests purporting to use a composite score for ';jﬁ

. ' Processing.

f such that the children were required to sort a group of obJects from smooth“‘ b

.. to rough (tactile), a second group from 1ight to heavy (k1nesthet1c), a th1rd

It is especially interesting to note that the reproducibility is nothing'i .
more than the compliment of the average precent error for each subject. Iﬁ*i,ﬁiﬁ

asmuch as_the model of a hierarchical test is usually normatively based it @;}&f]
. " o . Lo

provides an opportunity to identify subjects who are normatively atypical.-

To wit, subject A in Table 1 obtained a raw score of 3 on the test. The ::.,ﬁ

but note that subject A obtained an error score of 6 when the average error. :fg?

' _'...;_..
'.il.'f.

234

.worthy of additional investigation. Such additional 1nvestrgat1on wou]d of . ;ﬂg

course b2 initially based upon the content domain of the test. Certainly . n% !
to the extent that the test has a low reproducibility and é number ofl§u6%?a t;&{
- jects with errors of prediction such an interpretation is not warranféﬁ ‘ f”*“ﬁ;g

as the test does not conform well enough to the hierakchicalémode]. ‘The 1;-*??
virtue of a hierarchical test is minimal composite confusion or errors of
any type of decision or regression analysis should be free of or have at 1ea§t5§1
minimal composite confusion. n . woy

Example 2: Comparative Analysis of Normal and Learning Disabled Errors of

Prediction on a Hierarchical Test of Seriation by Sense Moda]fty—-Cognitive':f}fﬁ

- In a.recent unpublished (yet to be completed) study_1§ ten year:o]d

. - v nl cot e N
children from learning disability classes were compared to 74 children fromtp .

" normal classes (seven to ten years of age) with regard to cogn1t1ve proceSSIng

used in conjunction with various sense modalities. Sixteen tasks were dev1sed *

ﬂ»




group from white to dark (visual), and a fourth group of objects from shorth ) ,u;“”l

to long. Such tasks are properly referred to as seriation tasks in the sehse

" of Inhelder and Piaget (1964). After each initial sorting the ch11dren here
4 .

given three additional objects logically associated with the sorted group

and asked to insert these additicnal objects into their proper. positions w1th1n.‘-’£?*
the sorted graup. These tasks were all logically equivalent but becadsé'of

the degree of sense discrimination required and the various sense moda11t1es'»-7ft

used they varied in difficulty.
The reproducibility of the 16 tasks for the 73 children from the norma]

classrooms was .81. Similarly the reproducibility for the learning disabled

children for the same hierarchical test was .81! Clearly the tasks defined f;;’;L””

a hierarchical test of modality seriation. Of primary importance were the dis-

[
LY
Lo

tributions of errors of prediction for the normal and learning disabled thildren:ﬁfﬁ}
If the distributions were significantly different from each other this QoU]d ‘ fff;
- suggest that the cognitive processing of the learning disabledtchildren was“f“ﬁ‘;F?:

" different from the cognitive processing of the normal children used to normﬁtihe}k}f

establish the hierarchical test. - o .
On this test there was a possible maximum of 16 errors. The errors on

, any hierarchical test will always occur in multiples of two thus the range 0-,;

error pairs on this test was from O to 8. The error d1str1but1ons for this . =

Ty

test are reported in Table 2. Eliminating the last column of Table 2 a. ch1 I
“,‘ L ‘~*'_‘.,v.'§

square test of independence was conducted to determine if the frequenctes in any ;}f

of the pa1red error categories tended to occur with greater or less probab11:ty um %

. :;‘-';*i

-for either the normal or learning disabled children. The resu1t1ng Chl Squarer”

f%‘ [x2(4)=3 70 p>.05] was not significant thereby suggest1ng that the frequency
| : . ) 1 ;:f
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Aruitoxt provided by Eic:

‘Table 2. Score error frequency distributions from hierarchical

- ~sense modality seriation.
~ Child Type Score Error Pairsl ' D
0 2 4 6 82 .
_ Normal 7 37 21 8 IR
Learning Diéab]ed 3 £ 8 2,:;7 0

TV

1Score ervors always occur in muitiples of two, thus the. d1str1but1on 1s
describ¢d in multiples of two.

o : " U .‘.,»
2Because 1. subject falls in this category it was ommiteZ from analysis.. - -
) : Ny i ) l. .';a:
N N . LA _;
v
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- disabled and normal. I RIVRY

] _(Interest1ng1y enough there was a difference with regard to level of kiicwledge).

" Felt to be a content domain. Furthermore, one would iike veky much to have

to the domain and how they define the content doma1n---but th1s know]edge ISi;

- one's a priori assumptions about the content domainwerein’ error. L j?*m

of errors of prediction occurred independently of the categorias 1earning_’5_;¢4f;

L S
.

It was concluded on the basis of these findings th4t the cognitive pro-”?} s

cessirng of the two groups was the same. MNote that reference was nevér’made -

to the number of correct responses on the test as this wou]d have addressed '-*{7
a different question, level of knowledge. Such a quest1on is 1dea11y addres-i??"

'h . K
sed by a h1erarch1ca1 test but simply was not part of the study dust descr1bed -MA

,'A. r'."

.
LN ,: &

The substantive implications of tnese findings are beyond the scope

of this paper, however it should be clear from this examp]e that one particu-+.

: 'vf‘
"larly compelling use of ¢ properly defined h1erarch1ca1 test is the- comparat1ve o
e \ J‘ N
-+ analysis of several well defined groups such as normal and 1earn1ng disabled.r
" children. S S ﬁ o

Example 3: Constructing a Normatijvely-Based Hierarchical Test for the Ear]y,fﬁ';'

Identification of Learnina Mroblems.

Assume that one has a number of items that purportedly represeht what is}igg

S

tha “tems define a test having the previously mentioned features, but tnere'xF

is sime question about which items do or do not rea]]y belong to the content @’

4

. domain, or worse yet (Example 4), one thinks that he knows" whlch 1tems be]ong

in error. Until very recently there seemed to be no way of know1ng whwch Itens'yf

"Recently a ratner large school district developed an extens1ve pre schpol

* .:_' 8 .nl
|nventory (50 items). It was clear to them that the 1nstrument was not;§ x;L“é

11
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Lo
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single factor instrument. To use a score based upon the total numbeyr of

' . - ,
1] . - . - - - 2 a
correct responses would have resulted in a test with low vaiidity. Initially -

one might assume that a factor analysis would aid in defining more va]id sub-JrQi

tests. Unfortunately eich item was either correct or incorrect, blnary, thus A

~a factor analysis of the data would have resuited in what is typ1ca]1y referred :

to as difficulty factors, e.g., easy items cluster tOgether, d1ff1cu]t 1tems_;xk

o

Cluster together, extreme items cluster together and so cn. The items will vg“‘

.
4

L

- a',e' .

Cluster together not because o their content but because of their d1ff1cu]ty,1,5

thus the subtests might or might ~ot be more valid than the fotal test. [This ™

L

is an especially severe problem as one of the major objectives of the instru-' R

LB
e"

ment was to serve as a screening device to identify ch11dren with potent1a] 3 .l

learning problems, i.e., early identification. WHhen properly deve]oped such b V
instruments use as a criterion some later measure of 1earning If lt 15 known ?

that there are validity problems initially it seems sense]es; to Ponduct a ,Q;?}

[

longitudina’ study. } R

The mcst logica®! approach seemed to be one of identifying hierarchical .\éie
subtests. To this end a new multivariate procedure has been developed, ‘i-g,;
Multiple Hierarchical Analysis (Hofmann, Note 1). The mu]tivariate model " ?3&‘

will not be discussed in this manuscript let it suffice that the model identi- . 2

P |

fies latent Guttman scales in the data and then determines the bestvrealf
data approximations te these latent scales. The real data approximaticns

are just hierarchical tests! However, these hierarchical tests are not com-'u

Lof

posed of all of the items in the test battery rather, those items that appear"'“u
’ Q ’
not to belong to the content domain associated with the hierarchica1 test ‘7;”.W~

(‘9_-‘

“are excludad. As a result several h1erarch1ca1 subtests are derlved from the

. original test battery. These subtests may have certain items in common and

there may be certain jtems excluded from all of the subtests.



" be referred to as a normatively based criterion referenced test

‘lx;

" Table 3.

R1chardson 20 re11ab111ty (Ferguson, 1971) of .97.
th1s subtest is .88.

1

. ’ T IR

: scores on one such h1erarch1ca1 test will be correlated with the scores on

. another h1erarch1ca1 test derived from the same battery of 1tems Th1s 1s D
©he his Thus 1t is.

‘-&"': h/f' .
poss1b1e to take a group of Togically homoc..r : . using the Mu]t1p1e Jﬁ

: not a severe problem as the corre]at1ons tend not

¢

H1erarch1ca1 Anaiysis model "cull- out" those g . . dre not part of a
h1erarch1ca1 test domain, the remaining items forming, normat1ve1y,

a h1eriﬁ£“'
arch1ca1 test Or @ group of hierarchical subtests..

archical tests m1ghf properly be referred to as normat1ve1y based h1erarch1ca1

tests. . When such a test ijs determined from a single content area it m1ght

'\
o

: US’”Q the multiple hierarchical analysis model in conJunct1on W1th the iy

' responses of 1236 children ages 4.5 to approximately 6.0 to the 50 1tems,.; ‘
k_\

ten h1erarch1ca1 subtests were identified. of cons1derab1e 1mportance were

the first two hierarchica] subtests which were composed of 41 of the or1g1na1

50 items. The first subtest is composed of 31 items while' the second subtest

s composed of an additional ten items not on the first subtest. | é?nh o

:The 31 item hierarchical subtest has an astonlsh1ngly hlgh Kuder-;

The reproduc1b111ty of

Y

The error of prediction distribution 1s reported

The second hierarchical subtest is somewhat of a d1sappo1ntment

with a re11ab111ty of .484, when corrected to a reliability equ1va1ent to a

031 1tem test the reliability becomes .74, and a reproduc1b1i1ty of 81

f1gures are not necessarily poor but relative to the 31 item h1erarch1ca]

test they 1eave much to be desired.

| ey L “;% j
shou]d be given to the additional testing or retestingiof those ch11dren with jih '1

o

13 - 3



Table 3. Frequency of errors of prediction distribution for 1236 children
S on 31 item and 10 item hierarchical subtests.
1:;'" | N
Score Error Pairs
4] 2 4 6 8 12
31 items 104 438 397 188 66 23
10 -Items 335 612 276 14 0 0

O

ERIC -
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errot scores of 6, 7 and 8. Clearly these errors suggest'that
their response patterns are drastically different from the response patterhs'
of .the 1216 children. Presently we are preparing to gather the resu]to'ot a
toe first year of achievement for these 1236 children. Certaip;& a'iioeert'
regression is planned for use with the wel “ehaved composite.scores wpioh;ff?r
_range from a low of approximately 5 t~ . approximate19 30.'”A1§o,f§15ﬁ
"be1ng planned as an a]ternat1ve to Tinc .ssion is an expectancy'tobTe
approach. Although the ach1evement data have not yet been obta1ned 1t may
"be informative to illustrate how an expectancy table is deve]oped as an L
alternative to linear regression. : ) - ;;
Assume as an independent variable the error of predictiontscore. As a

dependent variable one might consider ranges of achievement as opposed to

specific scnres or subjective judgements of teachers. Assume that the depen-

dent var1ab1e is a teacher's st iec*ve judcement of a ch11d s ach1evement.

A Tinear regression approach would most 11ke1y utilize the compos1te score

on the test and a numerical index of achievement. The cell entr1es are hypo-}
thetical but in ; ~tice they would represent the frequency of ch11dren obtain
1ng the particular error n7 prediction associated withthe row and the teacher‘
rating as.uciated with the column. Dividing any row entry by}a row tota1‘ ;ﬁif
,fhi]] define the probability of a child Qho.obtaﬁned.the row_error of preaictioo
‘receiving the column rating. ‘ o
Imp11c1t in this table is a major hypothesis of this paper---ma1n1y that
_children who are normat1ve1y atypical in their performance on a part1cu1ar\f‘.

cognitive test will be normatively atypical in their school performance or besm;7*~
: hil

«'learning disabled. An error score of zero is only 1nd1cat1ve of the 1ack of';{~- '
. {9y
‘v"’( oo

“confusion in an individual's composite score.

15



;TTable 4. Illustrative example of an expectancy table.

- Poor Below -  Average Above Superior "
g S Average Average R TR
: } 0. a2 21 21 20
R S 8 87 o8
Score” . 4 79° ' gg 80 79 3 79
Error 6 .45 a2 39 30 TR
‘Pairs 8 33 20 . 10 0 ol

12 or 18 1 1 o - ot

oty

16
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"relat1onsh1p.to achievement. ' 2;*' df{‘

; regard to certa1n properties of a hierarchical test. | *

. . PR
i o 17 v‘,‘”"!
o : ‘ S
.

gor1zed into any one of the five teacher rating categore1s. Th1s fo1]ows

1og1ca11y as level of achievement should ordinarily predict teacher S rat1ngs

andqlt shou]d occur 1ndependent1y of error prediction. (Str1ct1y speak1ng
2 R
tﬁere w111 be fewer errors of predictions associated with very low and very 3
) Y Ty

h1gh compos1te scores.) If the tota] table wereconverted to probab111t1es, ‘l

'1»

based on row totals, it would be found that the greatest probab111ty of be1ng

1. ‘\nv

rated poor is assoc1ated with @ high ervnv )f prediction. A]ternat1ve1y w1th-

in a linear regress1on framework these same 20 individuals would be the ones

for whom the greatest errors of linear prediction would occur ,,f

In time it is hoped that the adequacy of this pred1ct1on modei wi]l’be '_.-.;
established. Clearly the accurracy of this model from a 1earn1ng d1sabi]1ty

framework is dependent upon the content domain of the test and 1ts 1og1ca]

Examg]e 4: Can We Make A Silk Purse From a Sow's Ear? ﬁf,' 'fi'zﬁﬁ:‘"* '

As preV1ous1y noted the use of a composite score 1mp11cit1y assumes a.

._‘\

h1erarch1ca1 test How well is this assumption met with real- 11fe standard12ed

data? A subtest of a prominent American standard1zed test was eva]uated w1thy'f.,

. e \ N

Utilizing the response patterns of 83 second grade ch11dren (a tota]

.."-:’.
o

population from‘one schoo]), five of whom were labled as 1earn1ng d1sab1ed

a reproducibi]ity of .72 was obtained for ‘the 32 items. The consequences of }ﬂ,JL
’9\'
such a low reproducb1111ty are best characterized by the error frequenCIes*

<

in Tab]e 5. . ‘ ' E lf.“;__



ERI

N - AER T . . h
i *
“
v o
- .
.
T
;l “
. )
ARl Al

P_‘Tab]e 5. Frequencies of errors of prediction on a prom1nent

standardlzed subtest
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) at least 9 of the children wou]d hi e

as be1ng correct for them and the

: the n1ne rh11dren.;

. child’s response pattern.

' The subscales are Suwmar1zed 1n Tab]e 6

= J:‘:-

.12 or more errors of pre

'ment w»‘h such

e w1th ten subtests sho

“.h . N
. . MR i b B AL
Do e e e D e AR
. . ._‘ )

.v Had one attempted to predict .he rusponse patterns for these children ;ki’

wic ed seven items that were bredictedﬁfﬂ_*‘”
y would have responded correctly to seven.

14 errors for each of nLI

.‘ . v ;'Jr .

1tems that were predxcted as being correct for them,

In the previous erample only three percent of the éample S
.o ,,r .
test 35 percent had “;j

had- 12 or more errors of prediction whereas on this sub

f»

diction, yet this instrument has only four ‘more 1tems,,_ﬁi

N\

0n the average - ¢ iu possible to predict 72 percent ofvany

.

The degree of composite confusion is ‘immense on {,;7fﬂ
"l

Although the validity must be Tow for an 1nstru?'

1

this part1Cu1ar instrument.

great compos1te confusion ironically the Kuder—R1chardson 20
‘L E

‘ re]iab11t1y estimate for this instrument is .78. ;H_~ S

The pub]lshers claim that this subtest measures fuur d1fferent components.ﬁis

The component subtests were analyzed with the fellowing reproduc1b111t1es 74’,

.78, 79 and 73 w1th corrected relaibilities of .80, .71, 80 and .78 respec-'ﬁ"

g1na1 subtest as

i

t1ve1y These subtests show little improvement over the or

the two 1argest ?eproducibi]ities are associated with subtests of seven and

f1ve items respect1ve1y _ T '.“"Q’
ent scales the Mu1t1p1e H1erarch1ca1 Ana1ys1s .

""fti"

The analysis defined 13 h1erarch1ca1 subteets '

'? In an attempt to identify lat

: model was app11ed to the data.
wing a greater reproduc1b111ty than the four subtestsaA

defined by the pub11shers. The subscale item content ranged from a 1ow of )

two items to a h1gh of seven items.

*lég' A]though ‘one must be skept1ca1 regarding the use of a two or three 1tem it

1 unreasonable to use a 6, 7 8 or 9 1tem sub-:

' ..,'.
V

subtest it does not seem at al

test eSpec1a11y g1ven the large percentage of low errors of pred1ct1on.ms,

o

. - .._.!'._' .

. 18 S
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Table 6. Summary table for the 13 normatively-based subtests determ1ned from
a prominent American standardized subtest.

Score Error Pair Frequency

'éubfést.i. S— vf —
o e s e jaminen
. : [tems
13 a5 2 0 .83 7 .:;;;f‘:;f;'if-l%:.fsé
2w om0 -1 .82 5 .0
3 a2 B 22 1 77 9
Daomoam 4 0 .80 6
5 _;,61 .22 0 ; .87 4 :
b 6<36 a2 5 0 79 6 ,
7 3 45 3 0 .82 7 *
;8" 63 19 EE - .87 4 o
9.l 6 0 ; .92 2
10000 33 47 3 - 75 5
T 68 18 0 - .86 3k
2 7 12 o - .90 3
13,60 23 0 ; .86 4
1pashes are used when the number of errors is not'possib1e. f?
2REP refers to subtest reproducibility. ”Ahi Lo
3Norma11zed reliability refers to reliabilities corrected by the Spearman-"
. Brown prophesy (Ferguson, ©1971) to a magnitude that would be. associated
with a 35 item test. o

20
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- When utilizing subtests composed of a restricted number of items one must

.(‘ R
s.

keep in mind the conseguenceés of an associated restricted variance for the

composite scores if they are used in a linear regression or'any Parametric e

' analys1s. A]though it has not been mentioned thus because it has not "S

#

' been a problem in the c<amples, it is possible that regard]ess of the number v
of items in a subscale there may be a restricted variance with" the compos1te
scores if the subtest items are homogeneous with regard to_olff1cu1ty{, Con:;ltfga
trary to much traditional psychometric literature it is desirob1e to homgbj?fﬁij
heterogeneous jtem difficulty on a test if it is to have the properties of o'.
h1erarch1ca1 test. - B ;;,;f'iii

After all of the efforts to obtain the subtests, three of the 1earn1ng

‘:kdlsab1ed children were not but two were associated with extreme errors of

prediction on'certa1n subtests. Most likely there were not enough 1earn1ng

disabled children identified in the sample to allow a reasonab]e ana]ysls of

»

the errors of prediction. E

v

Finally in response to the subtitie of this section---maybe, but.it
will require effort. Rk
I - Summary g . :?*Q;;_

In this manuscript a new type of measurement mode1 was d1scussed the

hieharchica1 test. Unlike traditional tests which result in a composite score 'L7":

s

the hierarchical test was shown to have two associated scores; a compOSJte
. score and an error of prediction score. Utilizing an artificia] data set as -

:a fwrst 111ustrat1ve example most of the basic characterwst1cs of a h1erarch1cal

test were identified and their computations were discussed verablly. Three

o~
¥ s.'.i_"
P

N
2y

B e

':-addwtwona1 real-1ife examples were presented. Under the assumption that most

.
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uses the discussion of such scores mivimal . The discussi. .. . within the
illustrative examples emphasiaed ’ ipor'  ce and use of :ne erior or pre-
“diction scores. The examples demoustrated: the use of a hierarchical test ...
- in the comparative analysis of certain cognitive process1ng of 1earn1ng d1s~
ab]ed and normal children; a method establishing a hierarchical test for the '1j'A;' ¢
ear]y 1dent1f1cat1on of children with ]earn1ng problems; how one’ m1ght golw-k
‘about testing a standardized test for the properties of a h1erarch1ca] test.'
:Space does not parmit the extensive use of i1lustrations however there,:
are several additional uses of hierarchical tests worthy of brief mentioanfL;”
The items of such a test might specify a learning hierarchy. in the sense of?”‘”
Gagne, fac111tat1ng the assessment of an individual's pos1t1on w1th1n the |
spec1f1ed hierarchy. In specifying learning hierarchies the: 1tems of such B
an instrument would also allow one to utilize chaining concepts?estab]1sh1ng-pﬁ'-‘
item level emptrica] prerequisites for learning within the test:domain;.poséé.:."

'fsib]y facilitating an empirically based aptitude interaction mode] A]térna-']

tively the items of such a test would faC1]1tate the advancement of the state P

of knowledge w1th regard to task analysis. In addition to a]] of th1s the

" composite score of a hierarchical test may be interpreted w1th c0ns1derab1e ;f;‘
va]1d1ty within a trad1t1ona] normative framework.
;'Finally it is possible that the composite scores of a hierarchicaffl*ﬁ .

test would be predictive perhaps using expectancy tables or, 11near regres-~-5; '

sions, of 1evels of achievement while error scores m1ght be pred1cat1ve of
' spec1f1c categor1es of learning disabilities depending upon the content doma1n.

The hierarchical test approach to the identification of learning d1sab111t1es R

may provide a means to better classification, better understand1ng and to ﬂ;;; fiibﬁ&

I'l J’l
’ her T i S
1mproved program development for learning disabled ch11dren.l F1na]1y the:; (2gtiy %

22
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4 may provide increased understanding of the

proposed measurement approc
processing characteristicé of various types of learning di

n for the planning of individu

iﬁ wel] as prdviding_informatio

- grams. Testing of the model is just beginning. L
"'ﬁ. A o .
. . Reference Note

o Hofmann, R.J. Multiple hierarchical analysis. (Manuscript in preparation
K ‘jl s> ' ! N '.. . ..
G0 for spring, 1377). FLa
é;.‘ o SR References

i Ferguson, G. Statistical analysis in psychology and education- New York:
i McGraw-Hill, 1971.

flfﬂ“Guttman, L.. The basis for scalogram analysis. InS. stouffer, et al.,
=07

" a Measurement and prediction. Princeton: Princeton Universit

b, -.'“ Inhe]der, B. and Piaget, J. The early growth of logic in the chﬂd

?; W.W. Norton and Company, Inc., 1964. g

: ,s

:.\.7. -.:. ! Y .-. : ‘ o .

i ~.: : ' ..;'..‘ R E

ERIC.

r
Full Tt Provided by ERIC.

isabled children as

al education pro- .

y Press, 1970.

New York:

v K ‘e E
L ey ",
s e . .
ot . e .
. v
' '
.
.\
ARy N
‘ '
w .
»
¢
.t
.
8

RN




